Early social experience alters transcriptomic responses to species-specific song stimuli in female songbirds.
Amongst an array of stimuli from countless species, animals must recognize salient signals, including those of their own species. In songbirds, behavioral tests have demonstrated that preferences for conspecific male songs are determined by both preexisting biases and social experience with a male 'tutor' during the sensitive period for learning. Although immediate early gene expression (e.g. ZENK) and electrophysiological experiments generally find greater neural responses for conspecific songs, it remains unclear whether distinct mechanisms, such as sensory gating, are engaged to filter out irrelevant heterospecific songs. Here we compare the transcriptomic profiles, via RNA-seq, of non-singing females of a songbird, the zebra finch (Taeniopygia guttata), by focusing on the auditory forebrain, a region known to be critical in the processing of conspecific vs. heterospecific songs. Gene expression profiles demonstrate that different neural mechanisms are involved in the processing of conspecific versus heterospecific Bengalese finch (Lonchura striata) songs. In particular, one gene known to mediate sensory gating, the alpha 3 subunit member of nicotinic cholinergic receptors (CHRNA3), was significantly downregulated in response to hearing Bengalese finch song, but not when young females were tutored by a Bengalese male during early development. Overall, our results confirm previous behavioral and physiological studies, such that heterospecific-tutored individuals processed both conspecific and tutor songs similarly. Using transcriptomic profiling of peripheral blood samples, we also demonstrate the methodological potential of non-terminal sampling to identify transcriptomic biomarkers for conspecific auditory recognition. These results show how experience and inherited preferences facilitate the neural processing of salient songs by female songbirds.